[The relationships of mononuclear leukocyte beta-adrenergic receptors to aerobic capacity and exercise-induced asthma in asthmatic children].
beta-adrenaline receptors exist on peripheral mononuclear leukocytes as well as in lung tissue. We assessed the relationships of plasma catecholamine release by exercise to aerobic capacity and to exercise-induced asthma (EIA) in asthmatic children (Study 1). We then measured mononuclear leukocyte beta-adrenergic receptor densities at rest and assessed the relationships of the number of receptors to aerobic capacity, EIA, and bronchial responsiveness to acetylcholine (Study 2). Study 1: Eleven children (9 males, 2 females; 11-16 years old) with bronchial asthma participated in this study. The subjects underwent an incremental aerobic exercise test on a cycle ergometer to determine their aerobic capacity at the lactic threshold (LT) and VO2max. Each subject underwent an EIA test of which the intensity was 175% of LT, and plasma catecholamine concentrations were measured before and after exercise. A significant negative relationship was found between the degree of EIA and % change of plasma adrenaline concentrations to rest level (p < 0.05), and a significant positive relationship was found between VO2 max/wt and % change of plasma adrenaline concentrations (p < 0.05). Study 2: Twelve asthmatic children (10 males, 2 females; 11-16 years old) participated in this study. Aerobic capacity, and degree of EIA were also measured in each subject by the same method as that used in Study. 1. The number of mononuclear leukocyte beta-adrenergic receptors at rest was determined by (-) [125I]-iodocyanopindolol binding in each subject. A significant negative relationship was found between the number of adrenergic receptors and Max. % fall in FEV1.0 (p < 0.01), and a significant positive relationship was found between the number of adrenergic receptors and VO2max/kg (p < 0.001). These results suggested that a reduced adrenaline production and a reduced number of beta-receptors contributed to the pathogenesis of EIA.